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(54) Electrical connector housing 

(57) The internal circuits of an electrical connector 
housing (10) are formed in a simplified way. The electri- 
cal connector housing (10) comprises at least one case 
(11, 12) including one or more outwardly projecting con- 
nector-, fuse- and/or relay-fitting portions. The housing 
case (11,12) comprises a plurality of circuit blocks, each 
of which includes at least one X -directional bus bar layer 
(X1 to X6) and at least one Y-directional bus bar layer 
(Y1 to Y3) superposed thereon. The X-directional and 
Y-directional bus bar layers contain strip-shaped bus 
bars (20) and an insulator sheet or film (21 ) coated ther- 
eon. The strip-shaped bus bars (20) are arranged in par- 



allel at a given interval, respectively in an X direction 
and in a Y direction perpendicular thereto. The plurality 
of circuit blocks are then superposed on one another 
with an insulator sheet (24, 25) interposed therebe- 
tween, such that the bus bars (20) arranged in the X and 
Y directions form cross points (P). The cross points (P) 
are electrically connected to circuits at desired cross 
points (P) so as to form branched circuits. The bus bars 
(20) in the X and Y directions have folded end portions 
to form tabs (22), and the tabs (22) are contained in the 
connector-, fuse- and/or relay-fitting portions (11a, 12a, 
12b, 12c). 
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Description 

[0001] The present invention relates to an electrical 
connector housing used in automobiles. More particu- 
larly, the invention concerns bus bars used as internal 
circuits of the electrical connector housing. According to 
the invention, these bus bars are manufactured in a sim- 
ple way, without recourse to a traditional method of 
stamping out circuit-shaped bus bar through a die. 
[0002] The internal circuits of an electrical connector 
housing, such as a junction box used in automobiles, 
make mainly use of bus bars formed in circuit shapes. 
Such bus bars are stamped out from an electrically con- 
ductive metal sheet through a die. Besides the approach 
involving the use of bus bars, there exists another ap- 
proach in which electrical cables are wired along circuit- 
ry on an insulator sheet, and are then press-connected 
through press-fit terminals by clamping (press-connec- 
tion system). These two approaches may also be ap- 
plied in combination. 

[0003] However, recent developments in this field 
have brought about an increase in the number of elec- 
trical parts equipped and the number of circuits used in 
an electrical connector housing. The shape of insulator 
sheets or plates used for cable wiring has also become 
more complex than in the past. Under such circumstanc- 
es, if the press-connection system is used for wiring the 
internal circuits, more time and costs will be consumed 
for cable wiring and insulator-sheet manufacturing. 
[0004] If bus bars are used for internal circuits, re- 
spective stamping dies have to be prepared for the dif- 
ferent circuits produced. Under such conditions, circuit 
changes will not be responded to as quickly as desired. 
In addition, the die manufacturing processes incur high 
costs. Moreover, as the stamping process leaves impor- 
tant portions of unused sheet, the product yield of a con- 
ductive metal sheet will be considerably low. As a result, 
the manufacturing cost of the bus bars is relatively high. 
Further, as the number of circuits used in an electrical 
connector housing increases, the number of bus bars 
required also increases. Nowadays, seven or eight piec- 
es of bus bars must sometimes be superposed in mul- 
tiple layers. At the same time, corresponding insulator 
sheets or plates must be interposed therebetween. 
Such a structural feature therefore tends to increase the 
total costs. 

[0005] In view of the above problem, a circuit sheet 2 
shown in Figs. 1A and 1B has been used to implement 
an electrical connector housing (Japanese Patent Ap- 
plication published under SHO 56-130989). According 
to the disclosure in this patent application, a conductive 
metal sheet is stamped out so as to yield cut-off portions 
3a and a checkered conductive sheet 3. Two faces of 
the checkered conductive sheet 3 are then laminated 
with insulator sheets 1a and 1b. Thereafter, unneces- 
sary circuit paths 3b are cut off so as to form a desired 
circuit. The checkered conductive sheet 3 is then encir- 
cled by electrical cables, and led to external circuits. 
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[0006] As a circuit is formed by cutting off unneces- 
sary circuit paths 3b, the circuit can be modified quickly. 
However, as checkered circuits are formed by stamping, 
i.e. by removing many cut-off portions 3a, the product 
5 yield from the conductive metal sheet is rather low. Fur- 
ther, an electrical connector housing, e.g. a car junction 
box, requires many circuits such as power-source cir- 
cuits located upstream of the fuses, load circuits located 
downstream of the fuses, and circuits unconnected to 
10 the fuses. Consequently, the number of bus bar layers 
becomes large, thereby increasing production costs. 
[0007] In view of the above, a first object of the inven- 
tion is to provide an electrical connector housing in 
which circuits can be formed by unit blocks. A second 
15 object of the invention is to reduce the costs of forming 
internal circuits. A third object of the invention is to be 
able to respond quickly to changes of internal circuits. 
[0008] To this end, there is provided an electrical con- 
nector housing comprising at least one housing case in- 
20 eluding one or more outwardly projecting connector-, 
fuse- and/or relay-fitting portions. The at least one hous- 
ing case comprises a plurality of circuit blocks, each of 
the circuit blocks including at least one X -directional bus 
bar layer and at least one Y-directional bus bar layer su- 
25 perposed thereon. The X-directional and Y-directional 
bus bar layers contain strip-shaped bus bars and an in- 
sulator sheet or film coated thereon. The strip-shaped 
bus bars are arranged in parallel at a given interval, re- 
spectively in X direction and Y direction perpendicular 
30 thereto. The plurality of circuit blocks are then super- 
posed to one another with an insulator plate interposed 
therebetween, such that the bus bars arranged in the X 
and Y directions form cross points. The circuit blocks 
are then electrically connected to each other at desired 
35 cross points so as to form branched circuits, whilst the 
bus bars in the X and Y directions have bent end por- 
tions to form tabs, and the tabs are contained in the con- 
nector-, fuse- and/or relay-fitting portions. 
[0009] In the bus bars arranged respectively in the X 
40 and y directions, required circuits are formed by remov- 
ing unnecessary paths in the circuits. In such a struc- 
ture, strip-shaped bus bars having a given size can be 
used for both the X and Y directions. The bus bars can 
thus be prepared uniformly, and production costs can 
45 be reduced. 

[0010] As the electrically conducting portions consti- 
tuting the internal circuits are all made of strip-shaped 
bus bars, a common material can be used. The efficien- 
cy in the use of material and yield are thus improved. 
50 Further, the stamping process using dies, hitherto nec- 
essary for making bus bars, can be obviated, thereby 
greatly reducing circuit -product ion costs. 
[0011] The strip-shaped bus bars are arranged in par- 
allel, at a given pitch, in X and Y directions. This pitch 
55 can be chosen such as to correspond to the pitch be- 
tween the terminal holes for the connector, fuse or relay. 
For instance, some of the bus bars arranged in parallel 
in the X direction are disposed such as to correspond to 
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the pitch between the fuses, whilst the rest thereof is 
disposed such as to correspond to the pitch between 
the relays. Likewise, some of the bus bars arranged in 
parallel in the Y direction, perpendicular to the X direc- 
tion, are disposed such as to correspond to a small pitch 
between the connector terminal holes, while some other 
bus bars are disposed such as to correspond to a me- 
dian pitch, and the rest of the bus bars is disposed such 
as to correspond to a large pitch. 
[0012] When the bus bars are arranged crosswise in 
the X and Y directions at a pitch corresponding to that 
between the terminal holes of the connectors, fuses and 
relays, the tabs formed by folding these bus bars can 
be connected to the connectors, fuses and/or relays di- 
rectly. 

[0013] When the Xndirectional layer and the Y-direc- 
tional layer, respectively including strip-shaped bus 
bars, are superposed to form more than two layers, de- 
sired circuit blocks can be formed preliminarily in a sim- 
ple way. By changing the combination of blocks or com- 
binations inside a block, circuits can be changed easily. 
Further, when the circuits are formed by blocks, the 
strip-shaped bus bars can be designed to have the 
same width, as a function of required current intensities. 
The circuits can thus be formed simply as a unit of block. 
Furthermore, the circuits can be assembled by block in 
the electrical connector housing, so that the assembly 
efficiency can be improved. 

[0014] The plurality of circuit blocks include one or 
more power-source circuit blocks located upstream of 
the fuses, one or more load-circuit blocks located down- 
stream of the fuses and one or more splice-circuit blocks 
unconnected to the fuses. Further, the bus bars of the 
power-source circuit block(s), those of the load-circuit 
block(s) and those of the splice-circuit block(s) have, re- 
spectively, a broad width directed for strong current cir- 
cuit, a median width directed for median current circuit, 
and a narrow width directed for weak or mini current cir- 
cuit. 

[0015] Accordingly, a power-source-circuit block, a 
load-circuit block and a splice-circuit block are formed 
by combining the X-directional bus bar layer and the Y- 
directional bus bar layer. A required circuit can thus be 
formed simply by assembling these blocks. 
[0016] The bus bars have first and second faces lam- 
inated with a respective insulator resin film. The bus 
bars, arranged respectively in the X and Y directions, 
are connected to each other by riveting or welding at the 
cross points. The bus bars contained in different blocks 
are then connected to one another by interposing a pin 
with two edges in a position perpendicular to the bus 
bars, and welding the two edges thereto. 
[0017] As the bus bars are coated with insulator res- 
ins, there is no need to interpose an insulator sheet be- 
tween the X-directional and the Y-directional bus bar 
layers. Accordingly, when the blocks are mounted in the 
electrical connector housing, only the zones between 
the blocks are to be interposed with an insulator sheet. 
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Compared to the past practice in which all the bus bar 
layers are interposed by an insulator sheet, the present 
invention enables the number of insulator sheets or 
plates to be reduced. As a result, costs are reduced, and 

5 the electrical connector housing can be miniaturized. 
[0018] The above and the other objects, features and 
advantages will be made apparent from the following 
description of the preferred embodiments, given as non- 
limiting examples, with reference to the accompanying 

io drawings, in which: 

Figs. 1 A is a partially exploded perspective view of 
an electrical circuit coated with insulator sheets or 
plates according to a prior art; 
Fig.1 B is a top plan view of the electrical circuit of 
Fig.1 A when unnecessary paths are cut off; 
Fig. 2 is a cross-sectional side view of the electrical 
connector housing according to the invention; 
Fig. 3 is a partially exposed top plan view of the elec- 
trical connector housing of Fig. 2; 
Fig.4A and 4B are respectively a perspective view 
and a cross-sectional view of a bus bar; 
Fig.5A is an exploded perspective view of a circuit 
block consisting of X-directional and Y-directional 
bus bar layers; 

Fig.5B is a cross-sectional view of the circuit block 
of Fig.SA when they are assembled and electrically 
connected; 

Fig.6 is a schematic view showing how the bus bars 
are connected between different circuit blocks; 
Fig.7 is a perspective view of a variant bus bar ar- 
rangement according to the invention, where the X- 
directional bus bars and the Y-directional bus bars 
are interposed by an insulator sheet with connect- 
ing holes. 

[0019] As shown in Fig. 2, an electrical connector 
housing 1 0 such as a junction box is comprised of a low- 
er housing case 11 and an upper housing case 12, and 
contains internal circuits formed of strip-shaped bus 
bars 20. 

[0020] The bus bars 20 form, for example, X-direc- 
tional bus bar layers X1 to X6 in which the bus bars 20 
are arranged in parallel at a given interval along the X 
direction, and Y-directional bus bar layers Y1 to Y3 in 
which the bus bars 20 are likewise arranged along the 
Y direction. The X-directional bus bar layers X1 and X2 
flank the Y-directional bus bar layer Y1 by their two fac- 
es, thereby forming a power-source circuit block 1 3 con- 
sisting of the three layers X1-Y1-X2. Likewise, the X- 
directional bus bar layers X3 and X4 flank the Y-direc- 
tional bus bar layer Y2 by their two faces, thereby form- 
ing a load-circuit block 14 consisting of the three layers 
X3-Y2-X4. Further, the X-directional bus bar layers X5 
and X6 flank the Y-directional bus bar layer Y3 by their 
two faces, thereby forming a splice block 15 consisting 
of the three layers X5-Y3-X6. 

[0021] Both faces of each bus bar 20 are laminated 
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with insulator resin sheets or films 21, except its end 
portion which is exposed and folded to form a tab 22 
(Fig.4A). A plurality of bus bars 20 included in one of the 
X-directional bus bar layers X1 to X6 and the Y-direc- 
tional bus bar layers Y1 to Y3 have length-side end por- 
tions bonded to carriers. In this state, the X-directional 
bus bar layers are superposed on the Y-directional bus 
bar layers, such that the bus bars 20 are arranged in 
crosswise directions. The cross points P to be connect- 
ed are clamped by rivets 17 so as to form branched cir- 
cuits (Fig.SB). After connection, unnecessary points are 
removed. Accordingly, the X-directional bus bar layers 
and the Y-directional bus bar layers can be superposed 
without an insulator sheet being interposed. Instead, the 
insulator sheet is interposed only between the circuit 
blocks. 

[0022] The bus bars 20 inserted in one of the X- and 
Y- directional bus bar layers X1 to X6 and Y1 to Y3 have 
a specific width: the bus bars used in the power-source 
circuit block 13 have a broad width so as to form a high 
current circuit. Those used in the load-circuit block 14 
have a median width so as to form a median current cir- 
cuit. Those used in the splice-circuit block 15 have a 
narrow width so as to form a weak or mini current circuit. 
[0023] In the above construction, a splice-circuit block 
15, a first insulator sheet 24, a load-circuit block 14, a 
second insulator sheet 25 and a power-source-circuit 
block 1 3 are successively mounted on the lower housing 
case 1 1 in that order. 

[0024] When the bus bars 20 of different circuit blocks 
are to be connected, a pin 23 made of a conductive met- 
al is provided, and both of its ends are connected to the 
bus bars 20 by welding (Fig.6). 
[0025] As shown in Fig. 2, the lower housing case 11 
is provided with first connector-fitting portions 11a 
whereas the upper housing case 12 is provided with 
second connector-fitting portions 1 2a, a fuse-fitting por- 
tion 12b and a relay-fitting portion 12c. The connectors, 
fuse and relay (not shown in the figures), fitting to the 
above fitting portions, have their terminals arranged at 
a given pitch. The bus bars 20 are therefore positioned 
such that their intervals in the X-direction and in the Y- 
direction correspond to the above pitch. In this manner, 
the tabs 22 projecting from the bus bars 20 are posi- 
tioned such as to correspond to the terminal holes of the 
connectors, fuse and relay. 

[0026] When mounting the electrical connector hous- 
ing 10, the preliminarily formed splice-circuit block 15, 
load-circuit block 14 and power-source-circuit block 13 
are successively superposed on the lower housing case 
11, with the interposition of the first insulator sheet 24 
and the second insulator sheet 25 between the corre- 
sponding circuit blocks. The upper housing case 12 is 
then placed over this assembly. At the same time, the 
tabs 22 formed on the bus bars 20 are inserted into the 
connector-, fuse- and relay-fitting portions. 
[0027] In the above construction, the circuits are pre- 
liminarily prepared as circuit blocks, such as power- 
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source circuit blocks 13, load-circuit blocks 14 and 
splice-circuit blocks 15. When an electrical connector 
housing requiring a high-intensity circuit, e.g. a junction 
block, is to be constructed, it suffices to assemble these 

s circuit blocks successively in electrical connector hous- 
ing cases. The assembly efficiency is thus high. Further, 
when a circuit has to be changed, only the circuit block 
including the modified circuit needs to be changed. Cir- 
cuits are thus easily changed. Furthermore, in the X-di- 

10 rectional and Y-directional bus bar layers in the same 
block, the bus bars that are laid out may have the same 
width. Each circuit block can thus be composed of the 
busbars securing a similar electric current intensity flow. 
[0028] However, the present invention is not limited to 

is the particulars described above. The bus bars may be 
bonded to one another by welding, instead of riveting. 
Likewise, instead of laminating the surfaces of each bus 
bar with insulator sheets, the X-directional bus bars and 
the Y-directional bus bars may be arranged in crosswise 

20 directions on each face of an insulator sheet or plate 30 
(Fig. 7). In such a case, the insulator sheet may be pro- 
vided with openings at the cross points where connec- 
tions are made. The upper and lower bus bars are then 
bonded by resistance welding. In the case of three lay- 

25 ers X-Y-X, the latter are bonded in pairs of layers by re- 
sistance welding. 

[0029] As described above, the internal circuits of the 
electrical connector housing contain X-directional bus 
bar layers in which strip-shaped bus bars are arranged 

30 jn parallel at a given interval in the X direction, and Y- 
directional bus bar layers in which strip-shaped bus bars 
are likewise arranged in the Y direction. The X-direction- 
al and Y-directional bus bar layers are then superposed, 
such that the bus bars in each layer are arranged in 

35 crosswise direction to each other. The above layers then 
form a power-source circuit block, a load-circuit block, 
a splice-circuit block, etc.. These circuit blocks are thus 
easily formed. Further, when some circuits are to be in- 
cluded into the circuit blocks, it suffices to change the 

40 connecting or cut-off positions in the X- or Y-directional 
bus bars. The circuits can also be changed very easily. 
[0030] In a connector housing case, the circuit blocks 
are superposed with an insulator sheet interposed ther- 
ebetween. In this manner, high-intensity internal circuits 

45 can be formed easily in an electrical connector housing. 
Moreover, a circuit configuration can easily be modified 
by changing circuit blocks to be assembled. 



50 Claims 

1. An electrical connector housing (10) comprising at 
least one housing case (11, 12) including one or 
more outwardly projecting connector-, fuse- and/or 
55 relay-fitting portions (11a, 12a, 12b, 12c), said at 
least one housing case (11, 12), characterised in 
that said electrical connector housing (10) compris- 
es a plurality of circuit blocks, each of said circuit 
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blocks including at least one X-directional bus bar 
layer (X1 to X6) and at least one Y-directiona! bus 
bar layer (Y1 to Y3) superposed thereon, said X- 
directional and Y-directional bus bar layers contain 
strip-shaped bus bars (20) and an insulator sheet s 
(21) coated thereon, said strip-shaped bus bars 
(20) being arranged in parallel at a given interval, 
respectively in an X direction and in a Y direction 
perpendicular thereto, said plurality of circuit blocks 
are superposed on one another with interposition of 10 
an insulator plate (24, 25) therebetween such that 
said bus bars (20) arranged in said X and Y direc- 
tions form cross points (P), said circuit blocks are 
electrically connected to each other at desired cross 
points so as to form branched circuits, said bus bars is 
(20) in said X and Y directions have bent end por- 
tions to form tabs (22), and said tabs (22) are con- 
tained in said connector-, fuse- and/or relay-fitting 
portions (11a, 12a, 12b, 12c). 

20 

The electrical connector housing (10) according to 
claim 1, wherein said plurality of circuit blocks in- 
clude one or more power-source circuit blocks (13) 
located upstream of fuses, one or more load-circuit 
blocks (14) located downstream of said fuses and 25 
one or more splice-circuit blocks (15) unconnected 
to said fuses, and wherein said bus bars of said 
power-source circuit block(s) have a broad width di- 
rected for high current circuitry, said bus bars of said 
load-circuit block(s) have a median width directed 30 
for median current circuitry, and said bus bars of 
said splice-circuit block(s) have a narrow width di- 
rected for weak or mini current circuitry. 

The electrical connector housing according to claim 35 
1 or 2, wherein said bus bars (20) have first and 
second faces laminated with a respective insulator 
resin sheet (21), wherein said bus bars (20) ar- 
ranged respectively in said X and Y directions are 
connected to each other by riveting or welding at *o 
said cross points (P), and bus bars (20) contained 
in different blocks are connected to one another by 
interposition of a pin (23) with two edges in a posi- 
tion perpendicular to said bus bars (20), and weld- 
ing said two edges thereto. *s 
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FIG.4 A 



FIG.4 B 
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FIG.5 A 
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